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S t a t e   o f   C a l l f o r n l a  
AIr  Resources  Board 

Monl tor lng & Labora tory   D lv ls lon  

S.O.P. NO. NLB021 

Benomyl and I t s  Breakdown Product,  Carbendazlm. In Amblent A l r  
Standard  Operatlng  Procedure  for the Determlnat lon   o f  

1 . 1  Thls  document descrlbes  an HPLC procedure  for   the  determlnat lon  of  

benomyl  and Its breakdown product,  carbendazlm. from amblent a l r  

samples. The procedure was developed frm EPA Test  Method 402 .  dated 

January 1983. 

1 . 2  Thls  procedure wlII not  separate  carbendazlm  from  benomyl. I f  bo th  of 

these compounds are  suspected to  be  present.  the  benomyl r e s u l t s  

should  be  consldered to  Inc lude   t he   con t r l bu t l on  of  I t s  breakdown 

product,  carbendazlm. 

- __ 

The exposed XAD-2 sorbent  tubes  are  frozen u n t l l  desorbed  wl th 2 mL o f  

a c e t o n l t r l l e .  The I n J e c t l o n  volume I s  50 UL.  The reverse  phase 

chromatographlc  method  employs  an l soc ra t l c   mob l l e  phase  and a sllIca/Cl8 

bonded s t a t l o n a r y  phase w l t h   u l t r a v l o l e t  spectrometric de tec t lon .  

DJH/A31079 
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3 .  INTERFERENCES/LIMITATlW 

3.1 Method Interferences  may be caused by contamlnants In solvents, 

reagents, glassware or other  processlng apparatus that lead to 

dlscrete artlfacts or elevated basellnes. A method  blank must 

accompany all quantltatlon  runs to detect any posslble  method 

Interferences. 

3.2 Matrix Interferences may be caused by contamlnants that are 

coextracted from the sample. The extent of matrix Interferences will 

vary from source to source. 

4 .  APPARATVS 

4.1 An a l l  Waters HPLC system conslstlng of a 510 solvent  dellvery unit. 

710 WISP (automated sampler). 490 Programmable  Multlwavelength 

Detector and an 840 data and chromatography control statlon  employlng 

a Dlgltal 350.computer. 

4.2 column: Waters  uBondapakCla 3.9 mm x 30 cm. 

4.3 Supelco 4 mL glass desorptlon vials with Teflon  septum  screw caps. 

Sun Brokers 1 mL autosampler "SunVlal" wlth polyethylene  cap  septum. 

4.4 Sample shaker/desorber with timer and sample rack. 
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4.5 Gelman  AcroPrep  syrlngeless 0.45 um PTFE  membrane  sample fllter unlts. 

4.6 Flltratlon and degasslng  system for solvents  such  as  Waters Part 

n85124. 

4.7 Volumetrlc  Class A glassware  normally  found In an  analytlcal 

laboratory. 

5.1 HPLC  Mobile  Phase -- Dlssolve 4.1 g of sodlum  acetate In 450 mL of 
HPLC-grade water. Add 50 mL glaclal acetlc acld. M I X  thoroughly. 

Add 500 mL of HPLC-grade acetonltrlle and m l x  thoroughly. 

5.2 Benomyl; Methyl-l-[butylcarbamoyl]-2-benrlmldazole carbamate  Obtained 

from Chem  Servlce. lnc. 

6.1 Establlsh HPLC  operatlng  parameters equlvalent to those lndlcated In 

Table 1 .  

6.2 Stock  Standard:  Dlssolve  approxlmately 0.0400 g benomyl In 100 mL 

ACN. 
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intermediate  Standard ( I S ) :  O l i u t e   s t o c k   s t a n d a r d  to  o b t a i n   a n  I S  of 

100 ug/mL. 

6 . 3  Work ing   o r   Ca l l b ra t l on   S tandards :   D i l u te   t he  I S  t o   o b t a i n   c a l i b r a t i o n  

s tandards   o f  1 ,  4 ,  8 and 12 ug/mL. 

6 . 4  Equ i l i b ra te   t he   co lumn for 30 m l n u t e s   a t   I n i t i a l   s t a r t - u p  for the  day. 

Analyze a b lank   to   check   fo r   method  In te r fe rences .  

6 . 5  Ca l ib ra te   t he   l ns t rumen t  uslng t h e   t h r e e   c a l l b r a t l o n   s t a n d a r d s  and 

quant i ta te   on   average  peak   a rea  using t h r e e   l n l e c t l o n s   p e r   s t a n d a r d .  

6 . 6  Check t h e   c a i i b r a t l o n  of t he   I ns t rumen t   by   ana iyz lng  a 5 ug/mL c o n t r o l  

sample.  The c o n c e n t r a t ’ l o n   g i v e n   m u s t   f a l l   w i t h l n   t h e  UWL and LWL of 

the   con t ro l   sample   va lue  (f2 S.D.). Plot a l l   r e s u l t s  on t h e  method 

c o n t r o l   c h a r t .  

7.1 The f l e i d  samples   a re   co l lec ted   on  a XAD-2 sorbent   a i r   sample   tube 

(SKC *226-30-06) wh ich   a re   re f r i ge ra ted   a f te r   exposure   and   be fo re  

desora t ion .  
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7.2 Remove t h e   g l a s s  wool p lug   f rom  the   p r lmary   end  o f   the  XAD-2 t u b e   w l t h  

a f o r c e p s   a n d   p l a c e   I t  I n t o  a 4 mL desorb lng   v la l .   Pour   t he  XAD-2 

r e s l n  Into t h e   v l a l  and add 2.0 mL o f   a c e t o n l t r l l e .  

Reta ln   the   secondary   sec t lon   o f   the  XAD-2 t u b e   f o r   l a t e r   a n a l y s e s   I n  

case  the   p r lmary   sec t lon   g lves  a p o s l t l v e   r e s u l t .  

7.3 A g l t a t e   t h e   c a p p e d   v l a l s   f o r  45 m l n u t e s .   F I l t e r   t h e   e x t r a c t   t h r o u g h  a 

0.45 um PTFE f l l t e r  and  pour  the f l l t r a t e  Into a 1 mL autosampler 

v l a l .  

7 .4  Analyze a c o n t r o l  and  blanK  every 10 samples to   check   t he   I ns t rumen t  

c a l l b r a t l o n .  

7.5 Resu l t s   a re   reco rded  In mlcrograms  per   sample  and  are  ca lcu lated  as:  

ug - ug/mL ( found) x 2 mL 

8 .  " 

Benomyl Concen t ra t l on  (ug/mL): 1. 4, A, 
C o e f f l c l e n t  of V a r l a t l o n :  2.3% 4 . 7 %  1.7% 2.4% 
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C o r r e l a t l o n   C o e f f l c l e n t :   0 . 9 9 9  

slope:  0.999 

I n t e r c e p t :  0.00121 

MLD : I X 3 SO - -0.00141 + 3 (0.021) 

- 0.1 ug/mL 

n -3 

9. QUAL I TY CONT- 

9.1 S I X  XAO-2 v l a l s  w e r e   s p l k e d   a t   t h r e e   d l f f e r e n t   c o n c e n t r a t l o n   l e v e l s  

for  a t o t a l  of elghteen  splked  samples.   The V ia l s  were   ex t rac ted   and 

a n a l y z e d   t h r e e   t o  SIX days   l a te r .  

Splke Amount Recovered 
tual 0 %Recovered LEsD 

2.3 

3 . 4  

7.8 

2.0 

3.6 

7.3 

9.2 

87 1.8 

106 5 .5  

94 1 .a 

S I X  r e p l i c a t e   l n l e c t l o n s   o f  one  sample.  repeated  at  each o f  the   t h ree  

c o n c e n t r a t l o n   l e v e l s   u s e d  In the   sp l ke   s tud les .   were   used   t o   t es t   f o r  

method p r e c l s l o n .  
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2.3 

3.4 

7.0 

0 .04  

0.03 

0.14 

1.6 

0.0 

1.0 

10. €QLL€CTION -ION FFFlClFNCY 

S I X  addltlonal XAD-2 vlals  were splKed. as  above,  and  exposed to amblent 

condltlons at 2.5 LPM for 24 hours. The  vlals  were  extracted  and  analyzed 

with quallty  control samples above. 

Splke Amount 
tua) 

Recovered 
tuol - x.5.S.D 

2.3 

3.4 

7.8 

1.6 

3.0 

6 . 0  

71 7.4 

88 0 .6  

07 13.0 



Table 1 

Co I umn : Waters uF3ondapak C 3 . 9  mm x 30 cm. 

Pre-Column:  Waters Guard-PAK usondapak Cl8 

18 

Flow  Rate: 1.0 mL/mln 

l n l e c t l o n  Volume: 50 UL 

Temperature: 

Detector:  

Moblle  Phase: 

3OoC r 1' 

280 nm wavelength U . V .  sample r a t e   a t  2 polnts/second and 

1.00 AUFS. Retent lon  t lme  is   approximately  four  mlnutes 

under  these  condltlons. 

50% a c e t o n l t r l l e / 5 0 %  - 10% v / v   g l a c l a l   a c e t l c   a c l d .  0.10 M 

sodium aceta te .  
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S W L  
W E  

1A- 1 

1A- 3 
1A- 2 

1A- 4 
1A- 5 
1A- 6 
IA- 7 

IA- 9 
iA-10 
iA-11 
IA-12 
iA-13 

IA- a 

BEGIN I EM) - 
d0: - 
a 

10 
9 

16 
17 
18 

23 
22 

24 
25 

1 

3 
2 

- 

- 
hou - 

10 
13 

11 
13 

10 
9 

13 
14 
10 
10 
9 
9 
9 
- 

- 
nln 
- 
57 

45 
45 

50 
11 

30 
20 
15 
55 
15 
20 
50 

a 

- 

- 
i M L  
T I M  
m l n .  - 
1266 
1  450 
1295 
1225 

1479 
1466 

1190 
1485 

1360 
1435 

1415 
1430 

1410 - 

-LOW 
1 pm - 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 - -I- 

3713 

3588 
2975 

3575 
3400 

3613 
3525 - 

VOLLME. SAMPLE. 
l i t e r s  ug n g / l i t e r  p p t  

SAMPLE WtCEKTRATION 

-- I 

B E W L  PESTICIDE  SpMpLIffi S m Y  
SMIPLIffi TUBE DATA 

S t a .  1A:  Pond School (co l located  wi th  18) 

I< 0.2 I< E; I: < 0.2 < < 0.2 < 0.05 < 

< 0.2 < 0.06 < 
< 0.2 < 0.07 < 

< 0.2 < 0.06 < 
< 0.2 < 0.06 < 

< 0.2 < 0.06 < 
< 8.2 < 0.06 

.I- I l- 

DFT C88-012 

< 0.2 < 0.06 < 
< 0.2 < 0.06 < 

< 0.2 < 0.06 < 

< 0.2 < 0.06 < 
< 8.2 < 0.06 
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E E W L  PESTICIDE SAMPLIEX; STLDY 
S W L I t G   T W E  DATA 

- 
OUI 

- 

10 
13 

13 
1 1  

9 
10 
13 
14 
10 
10 
9 
9 
9 
- 

Sta. 1E: Pond School (col located  with 1A) 

BEGIN 1 EN3 
SMIpLi 

T I M  
nln. 

S M L E  MONTH - 
EMWER day h 

18- 1 
1 8 -  2 

8 Fsb. 

10 1s- 3 
9 

1E- 4 
18- 5 

16 
17 

18- 6 
18- 7 22 

18 

18- 8 
18- 9 

23 
24 

18-10 25 

16-12 
18-11 Mar. 1 

18-13 
2 
3 

BEGIN 1 EN3 
S M L E  MONTH - 
EMWER day h 

18- 1 

1s- 3 
1 8 -  2 

8 Fsb. 
9 

1E- 4 
10 

18- 5 
16 
17 

18- 6 18 

18- 8 
18- 7 22 

18- 9 
23 
24 

18-10 25 
18-11 Mar. 1 
16-12 2 
18-13 3 

-- 
t i n .  do) -- 

59 le 
51 

1 1  1 1  

9 

18 46 
22 17 

12 19 

30 24 
45 23 

20 25 

25 2 
15 26 

20 4 
15 3 

-- 

- 
OU - 

1 1  10 
a 
9 
10 
10 
14 
10 
10 
8 
9 
9 
8 
- 

T I M  
nln. -- 

58 
10 

1267 

1466 12 
1224 46 
1294 45 
1451 

30 1485 
50 1478 

20 1190 

55 1360 
15 1435 

10 1425 
20 1445 
50 1410 -- 

2.5 

< < 0.2 3060 2.5 
< < 0.2 3235  2.5 
< < 0.2 3628 2.5 
< < 0.2 3168 

2.5 I 3665 I< 0.2 ( <  
2.5  3695 < 0.2 < 
2.5 I 3713 I< 8.2 I <  

0.06 I< 5 
0.06 

< 0.05 
< 0.07 
< 5 0.06 
< 5 

5 
5 

0.05 < 4 
0.05 4 

< 0.07 
< 

6 
0.06 < 
0.06 < 

5 

0.06 < 
5 
5 

0.08 < 5 
0.06 < 5 

OFT c88-a12 
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EENOMn  PESTICIDE  SAMPLIM: STLDY 
SPMPLIM: TUBE DATA 

Sta. 2: Eromlng  School. McFarland 
_. 

i M L l  
W E 1  

2- 1 

2- 3 
2- 2 

2- 5 
2- 4 

2- 6 
2- 7 

2- 9 
2- 8 

2-11 
2-10 

2-13 
2-12 

- 

ONTl 

- 
ob. 

ar . 

BEGIN - 
da, - 
8 

10 
9 

17 
16 

18 

23 
22 

24 
25 

2 
1 

3 - 

- 
hou - 

11 
14 

11 

10 
13 

10 
14 
15 
9 

10 

10 
10 

10 - 

- 
nln - 

54 
21 

47 
56 
20 
55 
15 

45 
0 

40 
5 
0 

15 - 

EM) 
- 
do - 
9 

11 10 

18 
17 

19 

24 
23 

25 
26 
2 
3 
4 - 

hour mln -- 
1 1  

20 10 

46 11 
53 

9 9  

10 55 

15 0 
9 40 

10 48 
9 45 

10 0 
9 20 

10 15 
9 20 
-- 

1432 2.5 3580 
1292 2.5 3230 

1282 2.5 3205 
1224 2.5 3060 

< 0.2 < 0.06 < 
< 0.2 < 0.06 < 5 

5 
< 0.2 < 0.06 < 5 
< 0.2 < 0.07 < 

1475 2.5 3688 0.2 
5 

0.05. 
1365 

4, 

1485 I I 3413 < 0.2 < 0.06 < 
3713 0.2  0.05. 

5 
4. 

< 0.2 < 0.07 < 6 1125 2.5  2813 
1495 I 2.5 I 3738 
1435 I 215 I 3588 
1455 2.5 3638 
1385 I 2.5 I 3463 

< 0.2 < 0.85 < 
< 0.2 < 0.06 < 5 

4 

< 0.2 < 0.05 < 
< 0.2 < 0.06 < 5 

5 
< 0.2 < 0.06 < 5 - I-1-1-1 I 

E T  C8Et012 
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E E m h M  PESTICIDE SPMPLIEX; STUDY 
SMIPLIM: W E  DATA 

Sta. 3: McFarland Learn ing  Center  

SMlPLl 
W E I  - 
3 - 1  
3 2  
3 - 3  

3 - 5  
3 4  

3 - 6  

3-8  
3 - 7  

3-10 
3-9 

3-12 
3-11 

3-13 
_. 

BEGIN I EN) KINTH __ 
I day 

'ob. 

10 
9 
8 

17 
16 

18 
22 
23 
24 
25 

2 
1 

3 

lour houl day mln. ---- 
14 

12 

12 9 35 
12 10 32 12 
9 11 9 

14 10 17 10 
10 

9 24 10 15 
15 23 22 14 

9 19  15 11 
11 18 44 

10 55 26 9 
9 55 25 10 

10 20  2 10 

1 0 4 0  4 9 
10 25 3 10 

__-- 

- 
rnln - 
31 

20 
8 

44 
15 
50 
10 
55 
55 
48 
25 
40 
45 - 

- 
i N L l  
T I M  
nln. - 

1416 
1316 

1271 
1234 

1355 
1471 

1488 
1125 
1500 
1365 
1445 
1455 
1385 - 

SAMPLE COKENTRATION 

n g / l l t e r (  ppt I 
2.5 

3540 2.5 
< 5 < 0.86 < 0.2 3290 

< < 0.86 < 0.2 3178 2.5 
< < 0.06 < 0.2 5 

5 
2.5 3085 < 0.2 < 0:08 

< 5 < 0.05 < 0.2 3678 2.5 
< 5 

2.5 3388 < 0.2 < 0.06 < 
2.5 3720 < 0.2 < 0.05 < 

5 
4 

2.5 2813 < 0.2 < 0.07 < 6 
2.5 3750 < 0.2 < 0.05 < 
2.5 3413 < 0.2 < 0.06 < 

4 
5 

2.5 3613 < 0.2 < 0.06 < 5 
2.5 3638 < 0.2 < 0.05 < 
2.5 3463 < 0.2 < 0.06 < 

5 
5 --- 

E T  C88-012 



Page 1 

E E M L  PESTICIDE  SNAPLING STUDY 
SMIPLIN; TEE DATA 

Sta. 4 :  Wasca High School 

i W L I  
UBEI 
- 
4 - 1  
4 - 2  
4-3 
4 - 4  
4-5 
4 - 6  

4-8 
4-7 

4-10 
4 - 9  

4-11 
4-12 
4-13 
- 

BEGIN - 
day hou -I- khaol  H 

9 

14 22 
9 18 
9  17 

15 16 
10 10 
10 

24 11 
23  14 

25  9 

2 8  
1 9  

3 9  -_  

- 
n l n  - 
I do) 
19 
12 
0 

40 
0 

50 
0 
0 
30 

50 
0 

15 
- 

- 
day hou -- 

10 

9 17 

10 
8 11 

18 9 
19 10 
23 14 
24 

9 25 
11 

8 26 

3 9  
2 8  

4 8  - _  

- 
nln - 

12 
22 
0 

40 
25 
0 
0 

30 
46 
50 

30 
15 

- 

- 
i W L  
T I M  
mln. - 

1432 

1080 
1330 

1480 
1485 

1260 
1390 

1350 
1396 
1430 
1465 
1395 
- 

'LOW 
1 pm 
- 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
- 

OLLME. 
l t o r s  

SAMPLE. 
n g / l l t s r  pp t  ug 

S W L E  COtCENTRATIOh 

-- 

3563 
3325 

3700 
2700 

3713 
3475 
3150 
3375 
3490 
3575 
3663 
3488 - 

< 0.2 
< 0.2 

< 0.2 
< 0.2 

< 0.2 
< 0.2 
< 0.2 
< 0.2 

< 0.2 
< 0.2 

0.2 
< 0.2 

.- 

< 0.06 
< 0.06 

< 0.07 

< 0.06 
< 0.06 

< 0.05 
< 0.06 

< 0.06 

< 0.06 
0.05 

< 5 
< 5 

< 
< 

4 
6 

< 
< 

4 

< 
5 

< 5 
5 

< 
< 5 

5 
5 

< 5 

DFT C88-812 
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BEKMfL PESTICIDE  SAMPLIM: S N O Y  
SWLXN: TUSE DATA 

Sto. 5: Bakarsflold  (bockground  stotlon) 

SAWLE 
W E E R  

WNTI 

-- 

5 - 2  
5- 1 

5 - 4  

Fob. 

5 - 5  

5 - 3  

5 - 8  

5 - 6  
5 - 7  

5 - 9  
5-10 
5-11 Mor. 
5-12 
5-13 -_ 

BEGIN I EM) ISPMpLl 
- 
do)  - 
8 

10 
9 

16 
17 
18 

23 
22 

25 
24 

2 
1 

3 
- 

- 
OUI - 
15 
8 
8 

11 
16 

12 
15 
16 
9 

11 
8 
8 
8 
- 

- 
mln. nin. hour day tln. 
T I M  

----- 
47 

1450 57 8 10 47 
1519 17 10 11 58 

1017 44 8 9 

15  17 11 40 

995 0 9  24 25 
1480 25 16 23 45 
1240 50 8 19 10 
1470 10 12  18 40 
1165 

45 26  7 45 1200 
0 25 11 45 1605 

10 2 8 0 1430 

15 4 1405 40 7 
0 3 8 15 1455 

----- 

- 
E l  
- 
'LOW 

I P' - 
2.5 
2.5 
2.5 

2.5 
2.5 

2.5 
2.5 
2.5 

2.5 
2.5 

2.5 

2.5 
2.5 

- 

' O L M  , 
p p t  ng/lltor ug ltors 

SPMPLE , 
SAMPLE CONCENTRATION 

-- 
2543 < 7 < 0.08 < 0.2 
3625 
3798 
2913 

3100 
3675 

3700 
2488 
4813 
3000 
3575 
3638 
3513 - 

< 0.2 
< < 0.06 < 0.2 
< < 0.05 

< 0.2 < 0.08 < 
< 0.2 

< 0.07 < 0.2 
< < 0.05 

< < 0.06 < 0.2 
< 

< 0.2 < 0.06 < 
< 0.2 < 0.05 < 

0.6 0.18 

.- - 

W T  C88-012 

5 
4 

5 
6 

13 
5 

7 
4 

5 
6 

5 
5 
- 
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EEN3WL PESTICIDE SAMPLIM: STUDY 
SAWLIW N B E  DATA 

Sta. 6: Field  Study (sampling during and after  field  application) 

BEGIN S A W L E  COKZKTRATION S M L E  E19 
SAMPLE S A W L E .  VOLLhE. FLOW. TIME. WNTH 
NUlBER ppt ng/ilter ug Iltert Ipn min.  mln. hour day min. hour day - __ - - - - __ - - - - - 

6-2 
6- 1 

6 
< 145 < 1.75 c 0.2 114 1.9 60 45 1 1  23 45 10 23 
< c 0.07 c 0.2 2736 1.9 w a  0 13 24 e 13 2s 6-4 

< 145 c 1.75 < 0.2 114 1.9 60 45 10 23 45 9 23 
6 - 3  

< 73 < 0.88 < 0.2 228 1.9 120 10 8 23 10 6 23 Fob. 

--- --_------ 



B E W L  PESTICIDE S W L I f f i  STUDY 
SM(PL1N: T n E  DATA 

Sta. 6E: Field  Study  (collocated  with  sompilng  stotlon 6) 

SAMPLE 
NLhlBER 

WNTt 

-- 

6E- 2 
6E- 1 

6E- 4 

Fsb. 

6E- 3 

-- 



Appendix C 

Labora tory   Data  and Resu l t s  



. .̂ .. 
.-.... 

Uonltorlng & Laboratory Dlvlslon - Laboratory  Servlces Sectlon 
Sacramento Laboratory Sample  Analysls  Request/Report Form 

Olvlslon/Sectlon  Submlttlng  Request: I Date  Submltted: : Control  Number: 

TOXIC PaQGBBM  SUPPORT 16 FEB 88 1&995..J 7097 
Name of Requestor: 

- 
; Phone  Number: ! Expected  Sample  Recelpt  Date: ; 

AM - 2 11 FEE a8 
Analytlcal  Servlce  Requested: I Expected  Sample  Turn-Around : 

BENOMYL  ANALYSIS 
I Tlme: 

2_MaELzHs __. 

Descrlptlon of Sample  (how and  where taken, purpose of sarnpllng): 

ONE  HUNDRED AND THREE XAD-2 TUBES  EXPOSED  TO  APPROXIMATELY 4 M3 OF AMBIENT AIR AT 
VARIOUS POINTS IN KERN  COUNTY  DURING  THE  SPRAYING OF BENOMYL  PESTICIDE  ON  FIELD CROPS. I 
THE  SAMPLING  WAS  DONE  AT  THE 4 FEE 88 REQUEST  OF  OFA  AS PART  OF  THE  REQUIREMENTS FOR 
AB 1807. SAMPLES  WERE IDENTIFIED BY LOG Y 1-157 (NOT INCLUSIVE). 

Br.'?MYL (METHYL l-(BUTYLCARBAMOYL)-2-BENZlMIDAZOLE-CARBAMATE) 
A,.. ITS BREAKDOWN  PRODUCT  METHYL  2-BENZIMIDAZOLE  CARBAMATE I 

SEE  ATTACHMENT 

3escrlptlon of Methods  Used: 

REVERSE  PHASE  LlOUlD  CHROMATOGRAPHY  EMPLOYING AN  ISOCRATIC  MOBILE  PHASE  AND 
PHASE  COLUMN  WITH  ULTRAVIOLET  DETECTION e 280 nM.  THE METHOD IS SIMILAR  TO 
METHOD w402. 

A REVERSE- 
EPA'S TEST 

;upervIsor's  Approval: c*e ; Phone  Number: I Date: - 322-6042 ; 20 APR a8 

:: David Todd 



Benomyl Analysls  Results 
Kern County Study 
February-March. 1988 

Method NLS021 

35 2 - 5  2/10/80 
5.3 z -7 2/23/88 

Brownlng School 
Brownlng School 

0.2 

63 5-7  2/23/08 
0 . 2  

136 11-:L- 3/3/88 
Bakersfleld 
Wasco 

0.6 
0 . 2  

The remalnlng 91 fleld samples fell below the method’s  detectlon Ilmlt 
Of 0 . 2  ug. 

I I .  Fleld S D I U l V s l s  R U  

Analysls 

ILlCI) 
Result 

1-29 / w z  3/3/88 
13-4 3 - i ~  3/3/88 

Pond 12 ug Splke 10.2. 
LRN CTR 12 ug Splke 

132 x-ta 3131aa 
10.6 

Brownlng  5 ug Splke 
M r-12 3/3/88 

4.4 
Bakersfleld 5 ug Splke 5.3 

‘ 137 

XAD-2 tubes were splked wlth the amount lndlcated and then exposed  for 
24 hours at  2.5 LPM at the sltes  Indlcated. 

1 1 .  JrlD SDlke Analvsls Results 

LQuL’SolReAmt.ucl - “*/4 
142 7 s - l  12 
144 7 S - 3  12 
143 75-L 5 
145 7s-9 5 

12.2 
11 .2  
4.6 
4.4 

These  spikes were not exposed but made a trlp “ I m p ‘  slmllar to  the 
fleld splkes. 



i v .  QUI i t v  

S i x  XAO-2 v I a I s  were  splked a t  t h r e e   d l f f e r e n t  concentration l e v e l s  
QiVlnQ a t o t a l  of elghteen  sp iked  samples.  The vials were   ex t rac ted  
and a n a l y z e d   t h r e e   t o  S I X  days l a t e r .  

Splke Amount 
tua) 

Recovered 
L XAXQmud aLBse 

2.3  
3.4 
7 . 8  

2 . 0  
3.6 
7 .3  

a7 
106 5.5 

1.8 

94 1 .a  

v. - 
S I X  r e p i l c a t e   l n j e c t l o n s  o f  one  sample  repeated  at   each of t h e   t h r e e  
c o n c e n t r a t l o n   l e v e l s   u s e d  In the QC s p l k e   s t u d l e s  were  used to t e s t   f o r  
method  p rec ls lon .  

Amount 
lupl - atas 

2.3 

7 .8  
3.4 

0.04 
0.03 
0.14 

1.6 
0.8 
1 .a 

VI-. -1 l e c t  Ion CQnYarslon E f f  l c -  

S I X  a d d l t l o n a l  XAD-2 v l a l s  were sp lked  as above  and  exposed to  amblent 
c o n d l t l o n s   a t  2.5 LPM for 24 hours.  The v l a l s  were   ex t rac ted   and  
ana lyzed  w i th   the   qua l i t y   con t ro l   samples   above.  

0 
Splke Amount Recovered - XRecovered 2ara 

2.3 

7 . 8  
3.4 3 . 0  

1.6 

6.8 

71 7.4 
88 8 .6  
87 13.0 



Appendix D 

Quality  ControllQuality  Assurance 



results  have been established by  the ARB for  most sampling procedures in the 
Procedures t o  document  the accuracy  of reported sampling and  analytical 

Bir Monitorina  Oualitv Assur-rd ODeratina  Procedure5 

@@ 
or  StatlQnarv Sourc-0 and  Test ing and in the  draft . .  

. .  These  quality  control  (QC) 
procedures  include  the  use o f  audit  samples,  field  and  laboratory  blank 
samples.  and  multi-point  calibration  of  analyzers.  Quality  control 
procedures  are  necessary  to  minimize  random  and  systematic  errors in 

Specific QC  considerations for  this  pesticide sampling  are given  below. 
sampling that  could lead to incorrect  results, or  incorrect conclusions. 

A.  Field  QC 

Several QC measures  were  taken  during  the  course  of  the  sampling 
program.  Prior  to  each  sampling,  the  tube  was  covered  to  protect  the 
resin  from  sunlight,  the  inlet  protected  from  rain,  and  the  sampling 
train  was  checked  for  leaks  at  the  start  and  end of  each  sample  run. 
Immediately  after  being  collected  tube  samples  were  capped,  labeled, 
logged,  placed in a speciman  tube  with a screw  cap,  and  then  stored  with 
ice in a covered  ice  chest  until  delivered  to  the  laboratory. 

Collocated  samplers  were  placed  at  the  Pond  School  site  between  two  and 
four  meters  apart.  But  all  samples  were  below  detection  limits S O  
precision  cannot  be  calculated.  On a daily  basis,  blank XAD-2 resin 
tubes  were  created  and  stored  with  the  samples  until  submitted  to  the 
lab  for  analysis. 

The  Quality  Assurance (QA) Section  of MLD performed a "flow  check" of 
all rotometers  on  December 24. 1987. The  "flow  check"  measured  true 
flow  through  the  rotometers  with a standard  limiting  orifice  combined 
with a calibrated  magnehelic  pressure  gauge.  The  flow  checks  indicated 
that  the  true  flow  was  close  to  that  indicated  by  the  flow  meters  of  the 

No corrections have been made to  the data based upon the  results  of  that 
sampling  train. A copy of  the report is at the end of  this  Appendix. 

report  and  no  other  corrections  have  been  made  to  the  data  based  upon  QC 
reports.  One  possible  concern  was  siting.  The  sampler  intake  probes 
did not  extend  the  required  one  meter  minimum  from  the  supporting 
structure at any  of  the  sites.  However,  obstruction  to  flow  should  not 
be  a problem  because  of  the  relatively  small  size  of  the  supporting 
structure  (approximately  one  to  two  inches  effective  diameter). 

8. Chain  of  Custody 

All  sample  labels  contain  the  job  number,  the  date  the  sample  was  taken, 
the  sample  or  run  number,  the  sample  location.  the  type of sample,  the 
chain  of  custody log number  for  the  sample,  and  the  labeler's  initials. 



Each sample custodian is responsible for insuring sample integrity until 
the  sample is transferred  to  another person.  The following people were 
required  to maintain log  books: ARB  field  personnel and all laboratory 
receivers. Also, each  laboratory is required  to maintain its own 
internal chain-of-custody  record for all samples  received for this 
project. If any  samples were damaged or the integrity was questionable, 
a note was to  be made and  initialed by the  person delivering the sample 
on the chain of custody sheet. 

C. Laboratory QC 

From  the time the samples are collected, they are logged  and chain of 
cutody is maintained by the field  personnel  until  the samples reach.the 

sheet so that the time between collection and analysis can  be 
laboratory. At  that point  laboratory  personnel maintain a separate log 

determined.  Precision  and accuracy of the measured concentrations can 
be affected by the amount of time elapsed  between collection and 
analysis, sample tube handling, the  condition of the tubes and 
instrument  accuracy. Instrument accuracy is determined by the 
laboratory  personnel  using known standard, audit samples, field and 
laboratory blanks, and multi'point calibrations. 

As required by the draft Qualitv A s s u r m e  Plan for Pestlclde S-, 
the  laboratory  determined  instrument variability, sample recovery, and 
conversion/collection efficiency. The laboratory also provide field 
spikes, some of which were placed in a sampler and  used to collect a 
sample. Other field spikes were taken into the field and returned to 
the  laboratory with the collected samples. The results of the 
laboratory's work is shown in Appendix A. Sample Methodology, and 
Appendix C ,  Laboratory Data and results. 

. .  



CALIFORNIA AIR RESOURCES  BOARD 

CALIBRATION REPORT 

TO : Dwlght Warner LOG NUMBER : 
Test  Ing Sect Ion 

SL-500 
CALIBRATION DATE: 12-24-87 
REPORT  DATE: 

FROM:  Rudy AbangaaAP Speclallst 
12-29-87 - 

, 0 
I Dwver  Flowmeter , Slte  Number 34 299 
, : Slte 1309 T Street 
I rlal 1 

L 

I m l o n  Sacramanto. CA 95814 
Prevl-er ! 2, 

t t Ion 25' tS{te T 2 4  OC ! w e t r l c  Pressure 768.0 " Ha : - 
d 

I 

l 
I I Certlfled : 

: I .D.  ICertlflcatlon: Value : , S m d a r d  I bor ! Date  or Factor I 

I Mat- 5 In 1 a 4 

, I , 
I 

: .6852: 
! ! I I 

I I 
4 - 

I I 0 0 
1 

I I 

tlal Zero  Settlna I I , 
I 0 

I 
4 I I a , 
I , I 

I 
a 

, AIr Flow Settlna 

I t Flow  Settlna a 8 

rter  Efflclencv , 1 

I Best Flt Llnear  Regresslon  Slooe ! 1.0150 I 

, 'As I S "  Devl tl 

I 4 

I ( X  - rue: Y - InterceDt 1 : -0.0433 ! 
from Bue I 

from Prevlous W b r a t l o n .  % (date ) !  I 8 , I 

Sett Ina 0 L 

I" DevI&lon from True I 

Zero Settlna 

C%. ..ents: 
Callbratlon Equatlon:  Dlsplay - 1 . 6 2  Air F ~ O W  -0.04 

Callbrated By D. Eoaas/J. Bearden 
AIr Flow - 0.W Dlsplay +0.04 

MLO-25 (1/88) 
Checked By .- 



' VOL-0-FLO  CALIBRATION 

- VOL-0-FLO II - TRANSFER STANDARD 
A P  

-_ I 
A 'std 





CALIFORNIA AIR RESOURCES BOARD 

CALIBRATION REPORT 

TO : Dwlght  Warner  LOG  NUMBER:  SL-500 A 
Testlng  Sectlon  CALIBRATION DATE: 12-24-87 

REPORT DATE: 
FROM: Rudy AP Speclallst 

12-29-87 

JDEKTIFICATION 

t Dwver  Flowmeter e QASL 
ber Slte Number 34  299 

4 

I 
I - 

I prooarty  Number Slte 1309 T Street . 
to. CA 95R14 1 

Elevat Ion 25' Sl-ature 24 OC ! m r l c  P r s u r e  768.0 " Ha I 
tlon l o w e r  4 

Callbrated By J. B e M / O .  Boqgs 
MLO-25 (1/88) 

Checked BY 
A,'A?/ 



VOL-0-FLO  CALIBRATION 

. . .. 

Lag No.: C (  - : a n  
,Date: / 2 - > l / - P 7  

Make: 
Model: , O-'S QP- 

SIN: 2 
Prop. NO.: ~/,4 

Transfer Standard: /:.,&&- :.. 5;. I' 

Prop. No.: c) 6 Ps'i 
Oate o f  Last   Cal ibrat ion:  1 7 - 4 7 - 7 7  

Airflow = (Display t aq7r.l) %Q 

Ambient Pressure (PA) 76% - 0  
Ambient Temperature  (TA) 3_L/°C 

- 



CO”€ !NTS: 



CALIFORNIA AIR RESOURCES BOARD 

CALIBRATION  REPORT 

TO:  Owlght  Warner 
Statlonary  source O l v .  

LOG NUMBER : 
CALIBRATION DATE: 12-24-87 

SL-500 a 

REPORT  DATE: 12-29-87 
FROM: Rudy Abangan AP Speclallst 6 - 
I 
I 1 
I I 

4 , I S l t e  1309 T Street 
I previous r 
Serlal Number 3 m t l m  S a c r t o .  CA. 95814 

Instr-rtv of SSD : 
Elevat Ion 25' slte T m r e  24 OC : W t r l c   P r w r a  768.0 " WO I - 

I 
t : Certlfled I 

I : I.D. :Certlflcatlon: Value \ 
I S t m r d  er ! Date a Or Fact&\ 

I son 5 In 1 I-: 1 

t 0 I 8 I 

I 0 

I I I 

I 

, ., , _  . 
_ .  . . I I 

1 
4 

# 
I 

I . .  - I  . .  I I 1 
I 

I - .  - 
0 , 

tlal Zero  Settlna 
I 

I I 

* 4 

I t a 

, I CM 1 

Flow Sett lna 1 

erter  Ffflclencv I 

I Best Flt Linear  Regresslon : S l o o e  ! 1.0317 ; 
a ( r  - True: Y - I interceot 1 - f u s 2 a - I  , *AS I S "  Devl on from True , 
I 'Flna,' Devlatl from True I 

a ae from Prevlous -on. % (date 1: 

4 lpIpIpI 

4 

I 
1 

I 

I 
I I ~ I ~ I ~ I  

Cc snts: 
Callbratlon Equatlon: OlSplaY - 1.03 Alr Flow +O.OO 

Alr Flow - 0.97 Dlsplay -0.00 

Cal  lbrated BY J. @.eil~- 
MLD-25 (1/88) 

Checked By K .  Kalthoff 



* VOL-0-FLO  CALIBRATION 

Log NO.: S L -  P. 

,Date: 1 2 - 2  4 - 8 7  
Make: D O V C  r- 

Model : c t 5- 
S I N :  5 

Prop. No.: .d& - 
- mANSFER  STANDARD 

Set  Point  Display Air Flow - 
I -I 

,I . --..... 





CALIFORNIA AIR RESOURCES  BOARD 

CALIBRATION  REPORT 

TO: DwlQht  Warner 
Testlng  Sectlon 

FROM: Rudy  Abangan,-AP  Speclallst 

LOG NUMBER : SL-500 C 
CALIBRATION  DATE: 12-24-87 
REPORT DATE: 12-29-87 

I , I I 
1 - 
I : I I 

6 
I a 
t 1 , a 

t 

4 
-I-t-I 

, , I 

I 4 

t FlOW.Settlna I 

erter  Efflclencv 
I Best  Flt Llnear Regression :- ! 0.9604 
0 ( x  I 

"As I S "  DAvjatlon from True 
Ion from True 

, 
' I rue: - ceDt I + o . o 3 3 o I  
I I 

, I 

noe from Previous  Callbratlon. X (date ) I  
Zero Settlna , 

Comments: 
Callbratlon  Equatlon:  Olsplay - 1.04  Alr Flow -0.03. 

Alr Flow - 0.96 Dlsplay +0.03 

Callbrated  By J .  Bearden 
MLD-25 (1/88) 

Checked  By K. Kalthoff 
/ X m  



FLOW METER CALIERATION 

Cal i b r a t e d  by \ .  &-J, Checked by \ 
b 



5 



CALIFORNIA AIR RESOURCES BOARD 

CALIBRATION REPORT 

TO: Dwlght Warner 
Test lng  Sect lon 

FROM: Rudy AP S p e c l a l l s t  - LOG NUMBER: SL-500 D 
CALIBRATION DATE: 12-24-87 
REPORT DATE: 12-29-87 

I QASI 
' e r  34 - 299 # 

, Proner tv  Number : S l t e  1309 T Strea t  
A r l a l  Nuuher 5 t ton m. CA 95814 

I Prev l b r a t l o n  Loser e r t v  of SSD 1 

' 1  , 

Ion 25' 4 s 1 te T e m o e m u r e  24 OC :&ometrlc P r m e  768.0 Ha : - 
I 

I : C e r t l f l e d  : 
, ! I .D.  : C e r t l f l c a t l o n :  Value : 

Standard I 8 or F a c t a 1  
I I 8 

M m  5 I n  1 :djBz?--: 
I I 

4 
t I 4 

! I I 

Cal l b ra ted  BY J .  B W -  
MLD-25 (1/88) 

Checked By K .  Ka l tho f f  
449( 



FLOW METER CALIBRATION 

Date: I 2 -24 --w 
Log No.: 5L- SO0 n 
Make: DLc?d,fr F lhK>MfbL 
Model: n - 5 ~ p M  
Serial NO.: ~ / a  
Property No.: 5 
Ambient  Temperature: 71A.L) 
Ambient Pressure: zq ,o 0 e ,  

Transfer Standard: MrJwQwcln 5~~ 1 
Property No. :. L 
Date Certified: 12-  I 2  -w 
Certification Expires: 
Airflow = Display x D.[&%- slpm 
Supply  Air Pressure: - {so 

Pos. No.: 4 

I FLOW METER 1 
1 Set Point  I Dlsplay 

TRANSFER STANDARD I 
Set  Point I Oisplay I Airflow I 

I I 1 

1 

I 
I 3’#5 

I I 

I 
I 
I 

I 
I 

I 

I 

I 

I 

I Nlt7 1 4 . 5  I dl0 I t I CiWL I 
I I I 31.L I y 4 I  I 

I I 7-4 5 I I ‘a2.s ‘I 2.N I 

I I 1,s I I 13.~1 . I ItLi2 I 
I. 1.0 I 1 845 I 1 

I 

I 

I 

I I I I I I 

I I I I I I 
I I Y , - i  I I 42.9 1 ?“Pi 
I I I .s I I ax.? I 3 , C i o  I 

I I I I I 

I 

I 

I 
I 
I 

I I ( . O  I I II ,s I I,?-? I I 

I I 
I 

I I 
I I i I I I 

Results: Airflow = Display x /,@m 
d: 

0 
i a.oaB sl pm 



Sta t1  

Ins t r  
Ins t r  



CALIFORNIA A I R  RESOURCES QOARO 

CALIBRATION REPORT 

TO: Owlght Warner 
Test  Ing  Sect  Ion 

LOG NUMBER: 
CALIBRATION DATE: 12-24-87 
REPORT DATE: 

SL-500 E 

FROM: Rudy Abangan AP Spec la l l s t  
12-29-87 

@ - 
a 

bar  34-299 1 

1309 T St ree t  . 

t l o n  Sacramento. CA 95814 
I 

t Ion I a q J m b e r  SSD 1 

24 OC ! W e t r l c  Pressure 768.0 " Ha - 
I 

I 

I 

I 

I : C e r t l f l e d  : 
1.0. l C e r t l f l c a t l o n ;  Value ; 

I 

8 ' 
I I I 
I I I 

I I 
I -  5 In 1 : 6 8 5 2 ,  

! 

Comments: 
Cal lbrat lon  Equat lon:   Dlsp lay - 0.99 A I r  Flow +0.1 

Alr Flow - 1.00 Olsplay -0.1 

Cal l b ra ted  B y  J .  BBarden 
MLD-25 (1/88) 

Checked B Y  
../A 4 



FLOW METER CALIBRATION 

Propertv N O . :  T 

..,r, 

- ~ . ~ - -  

Ambient  Temperature: 24 
Ambient Pressure: xot.  0 

- 
. W C  

Date Certified: 17 - 17- 
Certification Expires: - 

Calibrated by . (3jecLc ~1 1' ,, Checked  by 



5 



CALIFORNIA A I R  RESOURCES BOARD 

CALIBRATION  REPORT 

TO : Dwlght Warner 
Testlng  Sectlon 

LOG NUMBER : 
CALIBRATION DATE: 12-24-87 

SL-500 F 

REPORT DATE: 12-29-87 
FROM: Rudy Abangan AP Speclallst &, 

I[)ENTIFICATION 

, 
1309 T Street 

24 OC ! w t r l c  Pressure 768.0 " Ha I - 
I I 

I 
I I 
I Standard I ber ! Date I or Fact 
I I I 

I 
1 : Certlfled I 

I I .D.  :Certlflcatlon: Value I 

I 
I 

I 
I 

t 

I .  
I 
1 

1 
I 
1 

I 
M a W . 5  In 1 :-I 

I 
I 

I 

I I 

, I 

I 

I t I I 
I 

I I I 
1 - 

lcomoonent I I 

onm I 

I l n l t , a l  zer s t t l  4 

I lnltlal SLWI Settlna 
I AIr Flow 
I SI PM : 
: - E z u m l J ~ ~  0 I I 

1 Flow SettLllg 

I I I 
1 

I 

I I 

I , I I Air Flow  Settln 
I I 

I t I I 

I 4 I 
4 erter  Ffflclencv 
I Best Flt Llnear  Regresslon ! 0.9754 : 
I f x  - True: Y - Interceot I -0.0820 ! 
I "As Is" D " 1  t, I from True 
I "Final' Devlatlon  from  True 

, 
I ; , 

I I I 

I 

from Prevlous  Callbratlon. % (date I! 
Zero  Settlna I I 

Sett Ina I I I 

Cc mts: 
Callbratlon Equatlon: olsplay - 1.03 AIr FIOW +0.06 

Alr Flow - 0.9a D l s p l a y  -0.08 
Cat lbrated BY J . .  

MLD-25 (1/88) 
Checked By K. KaJ thoff 

M 



FLOY METER CALIBRATION 

Date: 17 L ? y  - 
Log No.: L- 

Model : rm 
Serial No.: . N,/R 
Property No.. 

- 

-$- 
Ambient  Temperature: w .DOC 

Ambient Pressure: a,.<. J 
~~ 

Transfer  Standard: &- s' 
Property  No.: (>(-e 
Pos. No.: 
Date Certified: 13, -1 3-w 
Certification ExDires: 

I O  

-L 
Y 



CALIBRATION 
LOG NUMBER: 

AS IS /Y/ 
FINAL /-/ - 

34 - 2.ct7 Station Name: c\,4F;-L 
Instrument  Make  and  Model: c\ 1 1  ?I ;+.< 6-\(;.~~>c~-.,p,ir~r 0 
Instrument  Property NO.: 

Site No.: 
- 5 f  

?.I I r:; ; Serial No.: 
I 7 '  

/ TRUE CONCENTRATION, PPM 



CALIFORNIA A I R  RESOURCES BOARD 

CALIBRATION REPORT 

TO : Dwlght Warner LOG NUMBER : SL-500 G 
CALIBRATION DATE: 12-24-87 
REPORT DATE: 12-29-87 

Testlng Sect lon 

FROM: Rudy Abangan AP Spec ta l l s t  & - 
I n s t r m t  Dwver Flowmeter SI teJ.&jm QASl 

I Model Number , S [ t A  e r  34 - 299 
S l t e  1309 T S t ree t  . 
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FLOW METER CALIBRATION 

Date: 13~-2~1-8-4-  Transfer  Standard: u\/tCch%, 7 ;  i? 1 
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CALIFORNIA A I R  RESOURCES BOARD 

CALIBRATION REPORT 
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FLOW METER CALIBRATION 

Ambient  Temperature: 2 q o C  , Supply Air Pressure: - I q  It 

Ambient  Pressure: %% 8 0 



Station Name: c3 Q-s L Site No.: 7 n,, --x 1p.c F Instrument  Make and Model: . \PI r j m ? c t x  17 +..I 
Instrument  Property No.: hl In ; Serial NO.: 9 
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